Introduction
Diabetes is one of the most common chronic diseases in the United States, affecting approximately 30.3 million people, and type 2 diabetes mellitus (T2DM) accounts for an estimated 90% to 95% of all diabetes cases. 1 The American Diabetes higher or lower depending on the individual patient's circumstances such as severe hypoglycemia or extensive comorbidities. 2 Patients who are unable to achieve their target HbA1c may face an increased risk for the development and progression of diabetic complications, and may potentially benefit from improved dialogue with their health care professionals (HCPs) and/or treatment escalation. Productive communication between HCPs and patients with T2DM regarding treatment decisions and other management considerations is essential to successful diabetes care. 2 Studies suggest, however, that there is a disconnect between how HCPs and patients with T2DM perceive control of T2DM, which may contribute to suboptimal control and ineffective management of the disease. [3] [4] [5] [6] [7] [8] [9] Results from the European Perceptions of Control study, which compared the perceptions of diabetes control between HCPs and patients with poorly controlled T2DM (HbA1c >8%) who were receiving basal insulin, revealed that HCPs tended to define control in terms of clinically measurable outcomes, whereas patients focused on the amount of daily insulin used and the impact of diabetes on their daily lives. 3 Results of this study demonstrated that there are important differences in perceptions of control of T2DM between HCPs and patients with uncontrolled T2DM, including the definition of control, the time frame in which control of T2DM is considered, and the obstacles associated with T2DM control. 3 The US-based POC study (POC-US) was developed from US-based exploratory research as well as the European Perceptions of Control study, and builds upon the work previously conducted outside the US, but with a focus on patient demographics and provider types that are uniquely US focused. It aimed to identify whether perceptions of T2DM control vary between patients receiving basal insulin (with or without oral antidiabetic drugs) and HCPs in the US health care system. Previous research indicates that approximately 60% of the patients with T2DM who receive basal insulin with or without concomitant oral antidiabetic drugs are not well controlled, 10 suggesting important opportunities to improve management of this patient population. Here we present results from POC-US, which may be used to promote more collaborative relationships between patients and HCPs, ultimately resulting in improved care, support for patients with T2DM, and clinical outcomes.
Methods

Study design and survey development
Two Internet-based surveys were conducted; one was administered to patients with T2DM using basal insulin with or without oral antidiabetic medication, and a separate survey was administered to HCPs in the United States. 
Recruitment
For surveys and patient recruitment, HCPs were recruited via email, United States Postal Service mail, and/or telephone through an online panel company with which respondents had provided permission to be contacted for research purposes or through the American Medical Association Masterfile. The HCP sample was monitored to ensure broad coverage across roles, regions, and years in practice. Patients were recruited in any of the following ways: 1) via email and/or telephone through an online panel company with which respondents had provided permission to be contacted for research purposes; 2) through a Meijer brand grocery store pharmacist; or 3) through an invitation given to them by their HCP. Online panel and Meijer respondents were requested to exit the survey and obtain their most recent HbA1c value from their HCP prior to completion of the full survey, and patients who were invited by their provider were able to continue immediately to the survey if their HCP had provided them with their HbA1c value. The proportion of invited patient panel respondents who attempted to enter the survey was 28.6% and comprised 33% of the final interviews (n=201). Non-panel participants were recruited through 120 HCPs and 20 Meijer brand grocery store pharmacy locations, with an estimated response rate of 7.4% from these locations. These non-panel patient sources, however, comprised the greatest proportion of final respondents (67%). Meijer brand grocery store pharmacist-sourced respondents accounted for less than 1% of the final interviews (n=3). The greatest proportion of respondents was recruited by invitation from their HCP, accounting for 67% of the sample (n=414).
Of respondents that completed the screener (n=9,643) only 7.2% qualified for the study. The largest exclusion categories were treatment type (56.6% of excluded respondents) and other health conditions (17.1% of excluded respondents). Among HCPs, the participation rate was 15%.
Inclusion criteria
Inclusion criteria are diagrammed in Figure S1 . To participate in the patient survey, individuals were required to be diagnosed with T2DM, between the ages of 35 and 70 years, living in the United States, and willing to provide information regarding their income and ethnicity. This age range was selected to target the age groups most likely to participate based on the mode of survey administration coupled with the rigorous screening and informed consent procedure. Respondents were required to be receiving basal insulin, with or without oral antidiabetic drugs. In addition, some respondents (see above) were required to contact their HCP to confirm their HbA1c value (measured within the previous 6 months) to be able to report their HbA1c value in the survey.
To participate in the HCP survey, respondents were required to be either a board-certified physician (in practice for 3-40 years) or a nurse practitioner (NP) or physician assistant (PA) (in practice for 3-35 years) in the United States, excluding Vermont, and excluding those who practiced in a government or Veterans Affairs hospital, due to the unique payment systems of these entities. HCPs were required to have seen at least 50 patients with T2DM in the past month and to have been treating patients with T2DM for at least 3 years. Primary care physicians (family physicians, general physicians, and internal medicine specialists) were required to be treating an average of at least 20 patients with T2DM per month with at least 5 patients receiving only basal insulin, and to have personally managed their patients' insulin therapy decisions. Endocrinologists were required to have endocrinology as their primary specialty and to be treating an average of at least 50 patients with T2DM per month with at least 20 patients with T2DM on basal insulin only. For NPs and PAs, their primary specialty had to be family practice, general practice, or internal medicine, and they were required to be caring for an average of at least 20 patients with T2DM per month with at least 5 patients receiving only basal insulin.
Data analysis
The survey only collected information pertinent to the purpose of the study and did not collect any names or other identifying information. Survey data included patient/HCP demographic information, definitions of T2DM being "in control" (selected from a prespecified list), the time frame considered when defining control, and agreement with various statements related to one's attitude towards control and T2DM management (using a 5-point scale from 1, "strongly disagree," to 5, "strongly agree"). Agreement data were analyzed by post hoc grouping of responses as "disagree" (1-2), "neutral" (3), and "agree" (4-5). Data are presented as mean and median values, or as percentages. Patient and HCP responses were compared via chisquare test, and statistical significance was defined by P<0.05.
Results
Patient demographics
Patients were recruited through an online panel or by their HCP or pharmacist. In total, 618 patients completed the online survey (HbA1c <7%, n=231; HbA1c 7%-7.99%, n=194; HbA1c ≥8%, n=193) ( Table 1 ). The mean age of respondents was 53.9 years, and 46% were female. Respondents reported a mean (median) of 9.0 (7.0) years since they were first diagnosed with T2DM. A majority (76%) of respondents were white, and 26% reported having a bachelor's degree. Of those patients who reported that they were currently taking fast-acting bolus insulin (n=198), 28% had an HbA1c level of <7%, 26% had an HbA1c level of 7% to 7.99%, and 46% had an HbA1c level of ≥8%. Of note, on average, patients who were taking fast-acting insulin had received their T2DM diagnosis earlier than those who were not (mean, these respondents reported no difference between the recalled HbA1c value and the value provided by their HCP; the standard deviation of this difference was 0.9 with a maximum of 9.6.
HCP demographics
In total, 500 HCPs completed the survey (PCPs, n=280; endocrinologists, n=150; NPs/PAs, n=70) of whom 37% reported specializing in family practice, 31% in internal medicine, 30% in endocrinology, and 2% in general practice (Table 2) . A majority (81%) of respondents reported practicing in a privately owned office or clinic. Thirty-four percent of respondents reported that they had been practicing for 22 or more years. Most respondents (82%) did not have a specific diabetes certification, however, 12% reported being a "Certified Diabetes Educator" and 11% reported being certified in "Advanced Diabetes Management."
Definitions of being in control (all patients)
Both patients and HCPs selected "what my/their HbA1c value is" most frequently when asked about which criteria they use to determine if their/their patients' T2DM is in control ( Figure 1) 
Time frame used when defining control of T2DM
Although both patients and HCPs most frequently selected the last 3 months as the time frame considered when assessing level of control, HCPs were significantly more likely than patients to focus on this time frame (67% of HCPs vs 34% of patients; P<0.05) (Figure 2 ). Patients with lower A1c levels were more likely to focus on the last 3 months when assessing level of control (36%, A1c <7% and 38%, A1c 7%-7.99% vs 27%, A1c ≥8%; P<0.05). In contrast, patients were more likely than HCPs to be focused on a more recent time frame when considering control. Seven percent of patients reported focusing on the current moment (vs 2% of HCPs; P<0.05), 9% of patients focused on the past 24 hrs (vs 1% of HCPs; P<0.05), and 13% of patients reported focusing on the last week (vs 4% of HCPs; P<0.05).
Attitudes toward T2DM control
Patients were more likely than HCPs to agree that they know how to control their T2DM (77% of patients vs 57% of HCPs who agreed that their patients know how to control their T2DM; P<0.05) (Figure 3 ). Patients were more likely to agree that they are motivated to control their T2DM (71% of patients vs 54% of HCPs who agreed that their patients are motivated to control their T2DM; P<0.05). Sixty-two percent of HCPs were likely to agree that their patients know how to control their T2DM but lack the motivation to actually do it, whereas 44% of patients agreed that they know how to control their T2DM but cannot seem to make themselves actually do it (P<0.05). Approximately half (49%) of patients agreed that their T2DM is completely in their control compared with 37% of HCPs who agreed that T2DM is completely in their patients' control.
Attitudes toward T2DM responsibility and support
Patients' attitudes toward responsibility for control differed from those of HCPs, with patients being more likely to agree that controlling their diabetes is completely their responsibility (67% of patients vs 34% of HCPs; P<0.05) (Figure 4 ). Significantly more HCPs than patients agreed that HCPs have a responsibility to actively contribute to the control of their patients' T2DM (90% of HCPs vs 60% of patients; P<0.05).
Fifty-nine percent of HCPs agreed that their patients' family and friends have a responsibility to actively contribute to control of their patients' T2DM, whereas 32% of patients agreed that their family and friends have a responsibility to actively contribute to control of their T2DM (P<0.05). A significantly higher percentage of HCPs (33%) agreed that their patients lack the support to control their T2DM compared with 19% of patients who agreed that they lack the support (P<0.05).
Discussion
Overall, the results of the POC-US study reveal several important differences between the criteria that HCPs and patients use to define control of T2DM. For example, HCPs were more likely than patients to consider clinical measures to determine whether their patients' T2DM is in control, such as their patients' HbA1c values or the frequency and severity of their patients' episodes of hyperglycemia. In contrast, patients were more likely than HCPs to consider a more varied definition of control, and they tended to focus on aspects of their everyday lives including how high or low their energy levels are, the amount of insulin taken daily, their weight, and the amount of time they spend thinking about diabetes. Similarly, patients in the European Perceptions of Control study differed from HCPs in that they tended to define control by the quantity of insulin units per day and more broadly in terms of the impact of T2DM on their quality of life (eg, energy levels, how predictable life is, and how much they think about their disease). 3 Regarding the time frame considered when defining control of T2DM, previous studies suggest that patients with T2DM may often think about control on a daily or weekly basis because of a greater focus on the impact of the disease on their lives, in contrast with physicians, who tend to think about control in terms of a 3-month period (consistent with how HbA1c is measured). 3 Findings from the POC-US study were similar in that HCPs were more likely than patients to consider the last 3 months as the time frame for defining control, and higher percentages of patients than HCPs considered shorter time frames such as the current moment, the last 24 hrs, and the last week.
Patients and HCPs also differed in their attitudes towards the state of T2DM control (ie, whether patients know how to control their T2DM) and towards responsibility and support for T2DM control (ie, whether control of T2DM is completely the patient's responsibility). Patients were significantly more likely than HCPs to agree that they know how to control their T2DM and also were more likely than HCPs to agree that they are motivated to control their diabetes. Regarding responsibility for controlling T2DM, patients were less likely than HCPs to agree that their doctor has a responsibility to actively contribute to controlling their T2DM. These results suggest that HCPs may underestimate the perceived level of control their patients believe they have over their T2DM, and potentially overestimate the responsibility that their patients think HCPs should have in actively contributing to controlling their T2DM. Opportunities may exist to educate patients on the supportive resources that HCPs are able to provide and to encourage patients to engage more productively with their health care teams, to lessen the individual burden they may feel in managing their care. Differing perceptions of T2DM control between HCPs and patients described in other studies [3] [4] [5] [6] [7] [8] [9] that focused on different patient populations (eg, European, insulin-naïve) are consistent with the results of this study. HCPs may not be aware of the extent to which patients feel responsible for controlling their T2DM, potentially contributing to misalignment in expectations and lack of efficient communication.
Studies indicate the importance of HCP support for patients with T2DM and education around self-management of diabetes in improving adherence and glycemic control. 2, 11, 12 Recognition of the differences in perceptions of T2DM control between HCPs and patients highlighted by the POC-US 3 suggesting that patient-HCP alignment may be associated with improved clinical outcomes (ie, lower HbA1c). This is also consistent with our findings that lower HbA1c levels correlated with higher agreement with HCPs regarding definitions and time frame of control. Limitations of this study may include the self-reported nature of the survey; however, this type of instrument was necessary to collect inherently subjective data and is consistent with previous studies assessing patient perceptions of control. 3, 4, 6, 8 Low participation rates are a potential limitation of the study, as selection criteria excluded a majority of potential respondents. To obtain results that better represent the target demographic, we employed a stratified approach to recruit patients from 3 distinct sources; however, this does not exclude the potential for recruitment bias. The patient population may also be biased towards more engaged patients who are willing to take a survey related to T2DM, and thus may not be reflective of the entire population of patients with T2DM. Relatively disengaged patients may be less aligned with HCPs and as a result, the study may underestimate the differences in perceptions between patients and providers. The patient and physician populations may have been subject to other selection biases such as those related to the online nature of the survey, in which less technologically savvy individuals may have been excluded. Additionally, notable demographic characteristics of the survey populations that may have affected the results include the high proportion of patients who were of white ethnicity (76%) and the length of time many HCPs reported being in practice (17 years or more, 58%). Patients reporting an HbA1c level of <7% appeared to have greater rates of advanced education (some graduate school or higher), suggesting that education may play a role in influencing patients' approaches towards managing their disease.
Conclusion
In the POC-US study, patients with T2DM and HCPs differed in their views regarding key aspects of diabetes control and management, and patients were found to be less likely than HCPs to consider their HbA1c value as a criterion for determining control. Recognizing these differences in perceptions between patients and HCPs may provide insights for strategies to improve communication, with the potential to ultimately improve patient outcomes. Abbreviations: T2DM, type 2 diabetes mellitus; HCP, health care professional; NP, nurse practitioner; PA, physician assistant; PCP, primary care physician.
